Biphasic effect of protein kinase C on rat renal cortical Na+, K+-ATPase.
We examined the dependence of rat renal Na+, K+-ATPase activity on protein kinase C (PKC) stimulation. Infusion of either phorbol 12, 13-dibutyrate (PDBu) or phorbol 12-myristate 13-acetate (PMA) into rat abdominal aorta resulted in dose-dependent changes of renal cortical Na+, K+-ATPase activity. Low doses of these esters (3 x 10(-11) mol/kg/min) increased activity of Na+, K+-ATPase whereas high doses (3 x 10(-9) mol/kg/min) decreased it. The changes in Na+, K+-ATPase activity induced by PDBu and PMA were prevented by staurosporine, a PKC inhibitor. 4Alpha phorbol didecanoate (4alpha PDD), phorbol ester which does not activate PKC had no effect on cortical Na+, K+-ATPase. PDBu and PMA did not change Na+, K+-ATPase activity in the renal medulla. The stimulatory effect of PDBu (3 x 10(-11) mol/kg/min) was neither mimicked by amphotericin B, a sodium ionophore nor blocked by amiloride, an inhibitor of Na+/H+-exchanger. The inhibitory effect of 3 x 10(-9) mol/kg/min PDBu was not mimicked by amiloride indicating that the observed effects of PKC stimulation are not secondary to alterations in intracellular sodium concentration. The inhibitory effect of PDBu was prevented by infusion of ethoxyresorufin, an inhibitor of cytochrome P450-dependent arachidonate metabolism. These results suggest that the inhibitory effect of PKC on renal cortical Na+, K+-ATPase is mediated by cytochrome P450-dependent arachidonate metabolites.